n Canada, the prevalence of obesity has nearly tripled in children and teenagers, increasing from 3% to 8% over the last 25 years.
In addition to suffering the undesirable social consequences related to discriminatory attitudes towards their condition, 2 obese children have a greater risk of being obese adults. 3 They also risk developing chronic diseases such as diabetes, arterial hypertension, dyslipidemias, certain cancers, and osteoarticular disorders. 4 Fortunately, healthy eating habits, combined with an active lifestyle, promote the normal physical and psychocognitive development of children as well as constitute a long-term preventive measure in reducing the risk of chronic disease and weight-related issues. 5, 6 In this respect, a school environment that promotes opting for foods with good nutritional value is both essential and formative in encouraging young people to adopt healthy eating habits. 7, 8 Many Canadian studies have described school food offerings. In 2002, a study conducted in 28 public secondary schools on the Island of Montréal (Quebec, Canada) revealed that, while deep-fat frying had been banned, menus still included a number of processed fried foods that were reheated in the oven before serving. 9 Another study carried out with 137 primary schools and 41 secondary schools in Québec (Quebec, Canada) reported that at least half of the schools allowed fruit-flavoured drinks, soft drinks, pastries, french fries and chips. 10 In 2004 in Newfoundland, only 46% of the foods available provided good nutritional value and fried foods were commonly served. 11 In 2005 in British Columbia, foods of low nutritional value were widely available, especially in secondary schools. 12 These studies all had methodological weaknesses. Indeed, most of the food questionnaires were filled out by school principals and then mailed back to the researchers, which can result in selection and desirability bias. Moreover, the Quebec surveys were carried out primarily in urban areas, which does not yield a representative picture of the province's schools, since many of them are located in semi-urban and rural areas. Last, these partial profiles were carried out between 2001 and 2004, so they may not reflect the current situation.
In the fall of 2006, the Quebec government launched a government action plan (GAP), 13 whose purpose was to promote healthy lifestyles and prevent weight-related issues. Schools figure among the environments targeted by the action plan, since they have been recognized as having a major influence on the eating behaviours of young people, 14 who spend many hours there during the week. As a result of the action plan, a Framework Policy was implemented in schools in 2007. 15 Its priority elements are based on the recommendations of Canada's Food Guide 16 and advocate, among other things, low-fat dishes, fruit-based desserts and snacks, and wholegrain products. Moreover, its priority elements suggest that fried foods as well as sweet or sweetened beverages should be removed from school menus.
Once the Framework Policy was implemented, a survey of food offerings and physical activity in Quebec schools (Enquête sur l'offre alimentaire et l'offre d'activité physique dans les écoles du Québec) was carried out with a representative sample of Quebec's French-speaking schools in support of the government's efforts to promote healthy eating habits. One of the survey's goals was to record the foods offered by school food services, child-care services, and vending machines; foods available during special events and fundraising campaigns; and the infrastructure and equipment used for physical activities and sports in schools. This paper aims to provide responses to these questions: What food is offered for lunch in the cafeteria service lines on regular school days in primary and public/private secondary schools? Does the menu differ among these various types of institutions?
METHODS
The data presented come from a cross-sectional survey conducted with a representative sample of Quebec French-speaking primary and secondary schools. In order to ensure that the sample was homogeneous with respect to the foods available, vocational-training centres, Aboriginal schools, small schools (primary schools <40 students and secondary schools <100 students), and private vocational schools (e.g., for disabled students) were excluded. Moreover, schools that were hard to reach by car (e.g., on islands) or located more than 250 km from each other were excluded for financial reasons. Those schools (n=22) correspond to approximately 1% of the French-language primary and secondary schools in Quebec.
A two-stage stratified plan was used to build the school sample. In the first stage, all Quebec's administrative regions were stratified, except for Le-Nord-du-Québec, where no school was geographically accessible (n=15). All four metropolitan regions were selected, whereas five of the nine peripheral regions and two of the three remote areas were chosen randomly. In the second stage, the number of schools selected per region was proportional to the number of schools in each of the eleven administrative regions sampled.
Dietitians and nutrition technicians were hired as research assistants. Prior to data collection, they were given a mandatory fourday training on interview techniques and observational procedures, and all participants received a complete training manual. The research assistants spent a full day in each school and interviewed principals, the child-care service managers, and the food service managers. At lunch time, they filled out observation checklists to record all the foods available to students at the cafeteria and documented the context of meals (e.g., natural light in the room, adequate space between tables, clean tables, sufficient time to eat).
Between October 2008 and June 2009, 207 schools (85 primary schools, 66 public secondary schools, and 56 private secondary schools) from the initial selection (n=290) took part in the survey, which corresponds to a 71% rate of response. A total of 66 schools refused to take part in the study (including 21 belonging to 1 of the 3 Montréal school boards), 9 could not be reached, and 8 were excluded. No significant differences were observed between participating and nonparticipating schools in terms of number of students and geographic area (metropolitan, peripheral, or remote areas). Our results, however, show that low income cut-offs (LICOs) and socio-economic milieu index (SEMI) were associated with study participation: significantly fewer disadvantaged schools took part in the study (Table 1) . For the purpose of this paper, only schools with cafeteria service were selected (56 primary, 66 public secondary schools, and 55 private secondary schools).
The research ethics committee of the Estrie health and social services centres granted a certificate of ethical acceptability for the project.
Measurements
An observation checklist was used to achieve the study's objective and to describe the various foods offered for lunch in cafeteria service lines on the day of the visit. A dichotomous scale was used to measure whether foods were available in the service line or not (yes/no). The checklist was used to record all the foods and beverages offered to students, including item name, description, method of preparation, and serving size. It was based on the work of Oldenberg et al., 17 Quebec studies, 9,10 and the Framework Policy. 15 As well, an interview questionnaire pertaining to school food organization was developed. The checklist and questionnaire were validated beforehand by a committee of experts and then pretested in 42 Sherbrooke schools (Quebec, Canada). Those schools were not included in this study.
Analyses
Descriptive and bivariate analyses (chi-square and Fisher's exact tests) were performed on the three types of schools using SPSS 15.0 statistical-analysis software (Chicago, IL). Medians and interquartile range (IQR) are reported in the case of continuous variables given the asymmetrical distribution of the data. Separate analyses were performed for each type of food and beverage. The data in this study were weighted to take into account the real proportion of primary schools, public secondary schools, and private secondary schools in each administrative region under study. The weighting Note: The underprivileged indices (LICO and SEMI) were not compiled for the private schools. LICO corresponds to the proportion of families with children whose income is near or under the low-income threshold. SEMI consists of the proportion of families with children in which the mother does not have a diploma, certificate, degree (which accounts for two thirds of the index weighting) and the proportion of households in which the parents were not employed during the reference week for the Canadian census (which represents one third of the index weighting).
also included a post-stratification process to ensure that the sample of students is representative of the study population. A threshold of significance of 5% was used for all the hypothesis testing performed.
RESULTS
The median of the proportion of students who ate lunch at school was 76% in the case of primary schools (IQR = 40), 69% for public secondary schools (IQR = 34.7), and 95% for private secondary schools (IQR = 20). In most cases, students ate in a cafeteria (primary = 31%, public secondary = 99%, private secondary = 93%) or in the child-care service in the case of primary-school students (27%). The students may have simply eaten the contents of their lunch boxes, augmented their lunch-box meal with à la carte items, or purchased a complete meal.
The results indicate that 69% of primary schools offered a lunch meal service to students, compared to 100% of public secondary schools and 99% of private secondary schools. Of the primary schools providing a lunch meal service to students, a little more than half (55%) outsourced the service and received ready-to-eat meals that often arrived in small individual boxes. This contrasts with the secondary schools, which prepared and cooked most of their meals on site (public = 88%; private = 89%). In the majority of cases across all types of institutions, menus were planned on a cyclic basis that repeats every four weeks or more.
The daily menu consisted of entrées and side dishes ( Table 2 ). The median number of entrées in the primary schools was 1 (IQR = 1), compared to 2 (IQR = 1) for both public secondary schools and private secondary schools. Most schools offered a vegetable side dish on the daily menu. Moreover, 70.9% of the primary schools, 70.5% of the public secondary schools, and 54.1% of the private secondary schools did not offer cold-cut dishes, stuffed pastry, or a fried food on their daily menus. No significant differences were observed in the offering of these foods between the various types of schools.
Some schools also had à la carte dishes; of these, only five primary schools offered whole-grain sandwiches. Significantly more public secondary schools offered sandwiches and subs made with white bread (Table 3) .
Generally, the secondary schools offered significantly more desserts and snacks than the primary schools (Table 4) . Public secondary schools served more cookies, biscuits, muffins, chewing gum, and throat lozenges than private primary and secondary schools. The number of snack foods, which tend to be salty, was high, especially in the public and private secondary schools.
Milk was available in 85% of the primary schools and in nearly all of the secondary schools. Most of the schools had 100% fruit juice (Table 5) , particularly the public secondary schools. A very small proportion sold soft drinks or energy drinks. About one third of the public secondary schools offered sweet or sweetened beverages, coffee, hot tea or hot chocolate, while this proportion was higher in the case of private secondary schools, particularly with regard to sweet beverages.
DISCUSSION
The objective of our research was to describe the food offered in Quebec's primary schools and public/private secondary schools with respect to their contribution to creating environments that promote healthy eating habits. We examined the results in comparison with the national nutritional guidelines published in government documents.
Most of the primary schools had a single daily menu, including either a milk-based or a fruit-based dessert. Their menus were less diverse because they served a smaller number of students, and cafe- Note: CI = Confidence interval. Results differ significantly from: * = primary school, † = public secondary school, ‡ = private secondary school (p<0.05).
No notation means that there were no statistically significant differences between types of schools. Note: CI = Confidence interval. Results differ significantly from: * = primary school, † = public secondary school, ‡ = private secondary school (p<0.05).
No notation means that there were no statistically significant differences between types of schools.
teria profitability is tied to sales. The primary schools also offered fewer cold cuts, stuffed pastries, candy and snacks than the secondary schools, which led us to conclude that the overall menu could adequately correspond to the national nutritional guidelines 15, 16 despite being limited. On the other hand, the secondary schools had a wider variety of foods. As a result, the students could take advantage of an eating environment that promoted healthy diets as long as they made good food choices. In other words, these study results constitute a complete and objective baseline of school offerings in order to guide further promotion interventions. Indeed, a healthy environment must be paired with educational messages 18 such as posters in the cafeteria, nutrition education programs throughout the schools, [19] [20] [21] or even cooking classes taught by food-service personnel 22 in order to guide young people towards food choices and basic culinary skills that are best for their health. Wang et al. 23 demonstrated that an obesity prevention program targeting students would prevent about 2% of girls from becoming overweight adults. This rate would translate into reduced costs related to health and loss of productivity, thereby yielding net savings for society.
Our results showed that few schools offered fried foods or ovenreheated pre-fried foods, whereas the 2002 Quebec study revealed that 80% of schools did so. 9 Soft drinks, which had been available in 2002, 10 no longer had a place in service lines. We can therefore conclude that efforts to build environments that promote healthy eating habits continue to be made by the food services in Quebec schools.
Only 85% of primary schools offered milk on the day of the visit. We viewed this as worrisome, since Canada's Food Guide recommends 3 to 4 portions of milk and children have a low dietary intake of dairy products. In addition, there were challenges with respect to cold cuts, which contain fat and sodium; desserts high in fat and sugar; sweet or sweetened beverages, which should be replaced by 100% fruit juice; and whole-grain products, which should be served more often. To help meet these challenges, cooks need training in preparing dishes, desserts, and snacks with higher nutritional value (e.g., using coulis instead of icing on desserts, substituting chicken breasts or hummus for cold cuts, offering pizza on whole-wheat pita bread instead of a traditional crust, increasing the visibility of fresh fruit, and innovating with desserts to replace pastry). 24 Moreover, information about new products must be transferred to food services managers to guide them in buying nutritious foods 25 (e.g., flavoured milk and vegetable chips). As a result of its representativeness, this profile of 635,691 students reflects a major proportion (90%) of the province's student population. The foods offered by food services were recorded by trained, experienced research assistants. The fact that the data were objective reduces social desirability bias and errors engendered by self-reported data. These results can therefore be generalized to all French-language schools, except those situated in the northern regions and those associated with the Montréal school board, since its food offering differs from that in the rest of the province and its representatives declined to take part in the study. 
